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Abstract
The authors describe the use of bone cement containing cal-
cium phosphate for vertebroplasty of the cavity in the base of
odontoid process. A 23-year-old female patient was operat-
ed on by incision in lateral cervical area (anterior open access).
After a blunt dissection, the working cannula (Kyphon) was
introduced under fluoroscopic guidance through the C2 ver-
tebral body to the cavity in the base of the odontoid process.
Intraoperatively, biopsy of the lesion was taken and histo -
pathological examination excluded the presence of neoplasm.
The cavity, presumably haemangioma, was successfully filled
with calcium phosphate bone cement KyphOsTM FS (Ky phon).
The proper filling without paravertebral cement leak was con-
firmed by postoperative computed tomography (CT). The CT
and magnetic resonance imaging performed 9 months after
the procedure showed that cement was still present in the cav-
ity. This is the first use of calcium phosphate cement to con-
duct the vertebroplasty of C2 vertebra.
Key words: vertebroplasty, minimally invasive surgery, fluo-
roscopic guidance, odontoid, vertebral haemangioma, in -
jectable bone cement.
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CASE REPORT/OPIS PRZYPADKU
St reszc zen ie
Autorzy opisuj¹ zastosowanie cementu zawieraj¹cego nie-
organiczne sole fosforanu wapnia do wertebroplastyki pod-
stawy zêba krêgu C2. Zabieg wykonano u 23-letniej pacjent-
ki. Przez kilkucentymetrowe naciêcie skóry w prawej okolicy
bocznej szyi (otwarty dostêp przedni) do trzonu C2 wpro-
wadzono w linii poœrodkowej kaniulê robocz¹ (Kyphon).
Przez kaniulê pobrano materia³ do badania histopatologicz-
nego. Po wykluczeniu obecnoœci komórek nowotworowych,
do jamistej strefy na granicy trzonu i zêba krêgu obrotowe-
go, okreœlonej jako naczyniak, podano cement KyphOsTM FS
(Kyphon). Pooperacyjna tomografia komputerowa (TK)
potwierdzi³a ca³kowite wype³nienie jamy oraz kana³u wytwo-
rzonego przez kaniulê; cement nie wydosta³ siê poza krêg C2.
Wykonane po 9 miesi¹cach TK i obrazowanie za pomoc¹
rezonansu magnetycznego potwierdzi³y obecnoœæ cementu
w miejscu podania. Jest to pierwsze zastosowanie cementu
zawieraj¹cego fosforan wapnia do wertebroplastyki w obrêbie
krêgu C2.
S³owa kluczowe: wertebroplastyka, zabieg ma³oinwazyjny,
nawigacja fluoroskopowa, krêg obrotowy, naczyniak trzonu.
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Introduction 
Vertebroplasty (VP) was first introduced in 1984 by
Galibert et al. [1] who filled the haemangioma of C2
with polymethylmethacrylate (PMMA) through per-
cutaneous anterolateral injection. Later on, the VP was
developed and at present is widely applied to all seg-
ments of the spine [1,2]. Vertebroplasty of C2 is consi -
dered a challenging procedure putting at risk vital neigh-
bouring structures, such as vessels, nerves and the spinal
cord [2-6]. In order to introduce the needle into the C2
vertebra, the following routes were used: (a) trans oral
[2,7-9], (b) percutaneous anterolateral between the tra-
chea with esophagus and carotid artery [3,6,10] and 
(c) percutaneous posterolateral through the neck mus-
cles and pedicle of C2 [4]. Some authors, however,
advocated open access to C2. In 2008, Rhiew et al. [5]
performed VP using an open minimally invasive ante-
rior approach by small incision and blunt dissection of
connective tissue between cervical vessels and trachea
with esophagus. In 2010, Dorman described minimal-
ly invasive anterior approach for a one-stage VP of the
dens and body of C2 [11]. Both aforementioned authors
highlighted the following advantages of open access:
minor risk of damaging and possibility of haemostasis
under visual control [5,11]. In the present report, we
describe the use of calcium phosphate cement (CPC)
for VP of the base of odontoid through an open mini-
mally invasive anterior approach. 
Case report 
A 23-year-old female patient was admitted with
a diagnosed poorly trabeculated zone, located in the base
of odontoid process (Fig. 1). Besides this, the patient did
not declare any other traumas. Her general and neuro-
logical examination showed no abnormalities. The pathol-
ogy was revealed two years before by computed tomog-
raphy (CT) performed after neck trauma. The magnetic
resonance imaging (MRI) at one-year follow-up did not
show any enlargement suggestive for malignant or in -
flammatory lesion. It was advised to perform biopsy and
VP in order to clarify the nature of abnormality and to
reinforce the weakened base of the odontoid process. 
The risks and benefits of the procedure were reviewed
with the patient, who gave the consent to proceed. The
pro cedure was performed on 7th July 2009 under gen-
eral anaesthesia. The patient was placed in supine posi-
tion. A longitudinal incision was made upon the anteri-
or border of right sternocleidomastoid muscle at C4-C5
level. Blunt dissection of connective tissue between the
carotid artery and the trachea with oesophagus was made
in order to reach the C2-C3 disc (Fig. 2). Under fluo-
roscopic guidance, the K-wire was positioned in the mid-
line at the inferior portion of C2 and advanced through
the C2 vertebral body to the cavity. Using K-wire as
a guide, the working cannula (Kyphon) was inserted into
the cavity. We noted slow venous bleeding from the can-
nula. Probing with K-wire revealed that the cavity did
not contain any tissue. Through the cannula, few biop-
sy specimens were obtained using the biopsy needle and
pituitary punch. Immediate histopathologic examination
demonstrated blood clots without evidence of neoplas-
matic cells. Given this finding, the CPC KyphOsTM FS
(Kyphon) was delivered to the cavity under low pressure,
using Bone Filler Device (Kyphon). The working can-
nula was then removed and its tunnel was also filled with
cement. A total of 3.5 mL of cement was used. To guar-
antee the proper crystallization of the cement, the patient
was kept supine on the surgical table until 30 minutes
Fig. 1. Preoperative CT reconstructions: sagittal (A), coronal (B) and axial (C), showing cavity containing poor trabecular structure. Arrows indicate perforations 
of the posterior wall of the cavity
A B C
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extravertebral leak (Fig. 3). The postoperative course
was uneventful. Repeated CT and MRI carried out 
9 months after procedure displayed presence of the cement
in the cavity and in the body of C2 (Figs. 4 and 5). 
Discussion
Up till now, VP of C2 was used for the treatment of
following lesions: haemangiomas, neoplasms, fibrous
dysplasia, inflammatory osteolysis, fracture due to ane u -
rysmal bone cyst and noninflammatory lytic lesion [1-11].
All procedures were performed by means of PMMA
[1-11]. Injectable PMMA remains the basic cement
used for VP, however, it is not free from some drawbacks,
such as: lack of osteointegrative capacity, excessive inher-
ent stiffness, high polymerization temperature and poten-
tial risk of extravertebral leak or venous embolism [10,
12,13]. Anselmetti et al. [2] and Mont’Alverne et al.
[3] in their series of vertebroplasties for neoplasmatic
lesions of C2, found the rate of PMMA leaks as high
as 26-58.3%. Recently, the alternative filler materials –
calcium phosphate cements – were introduced and were
used in cases of osteoporotic vertebral fractures as well
as high-energy traumatic fractures in younger patients
[12,14]. Unlike PMMA, they harden without thermal
effect and offer possibility of osteointegration, which
means that cement may be gradually resorbed and re plac -
ed by normal bone [12-14]. Bone cement KyphOsTM
FS (Kyphon Inc.) is a CPC dedicated to balloon kypho-
plasty. In order to guarantee the complete crystallization
of CPC, the patient must not be moved from the proce-
dure table until 30 min after final cement delivery and
afterwards should remain on bed rest for the next 
24 hours [12]. We treated the pathological cavity being
aware that its repeated preoperative imaging did not
A
Fig. 2. Intraoperative fluoroscopic lateral view. (A) working cannula advanced
in the C2 vertebral body. (B) bone biopsy needle introduced into the cavity
B
after the completion of VP, and continued a supine decu-
bitus position for next 24 hours. The CT scan performed
the following day showed satisfactory placement of ce -
ment in the cavity and in the body of C2, without any
Fig. 3. CT performed on the first postoperative day: sagittal (A), coronal (B) and axial (C) reconstructions, showing cavity and tunnel taped by working cannula filled
with CPC, without any extravertebral leak
A B C
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show any enlargement suggestive for malignant or in -
flammatory lesion. Computed tomography revealed
absence of normal spongious bone in the cavity, nonethe-
less few bony trabeculae were present. For this reason,
the odontoid process was linked with the body of C2
vertebra by the layer of cortical bone only. As a conse-
quence, base of the odontoid process of this patient was
weakened and might have been prone to fracture. Con-
cerning the choice of operative method, we ruled out
transoral VP taking into account the risk of fracture or
invagination of thin cortical bone during direct pierc-
ing. We chose the open access described by Rhiew et al.,
more invasive than percutaneous or transoral ones, but
allowing safe introduction of cannula to the target
through C2 vertebral body. To avoid potential deleteri-
ous effects of PMMA (high temperature of polymer-
ization, excessive stiffness) on thin cortical bone sur-
rounding the cavity, we decided to use CPC. We took
into account the young age of the patient as well as the
following advantages of the latter cement: hardening
without any thermal effect, ability to be osteoconductive
and biodegradable. Had the biopsy revealed neoplas-
matic cells, PMMA would have been used for VP and
perhaps additional open surgery would have been indi-
cated. We defined treated lesion as vertebral haeman-
gioma, provided the radiologic imaging (presence of few
thick bone trabeculae in the cavity), intraoperative find-
ings (space filled with venous blood), and histopatho-
logical finding (lack of malignant cells). 
To the best of our knowledge, this is the only known
case of VP of the C2 with CPC. One of the qualities of
this paper is long-term evaluation (9 months later) of
the cement by the means of CT and MRI.
Conclusions 
Minimally invasive anterolateral access and place-
ment of the working cannula through the C2 vertebral
body has proven to be effective and safe for vertebro-
plasty of the base of odontoid process. In this case, cal-
cium phosphate cement has been established as an effec-
tive filling material. 
Fig. 4. CT performed 9 months after vertebroplasty: sagittal (A), coronal (B) and axial (C) reconstructions, showing cement mass present in the cavity
A B C
Fig. 5. Non-enhanced MRI obtained 9 months after vertebroplasty, showing cement mass in the dens and vertebral body of C2. (A) T1-weighted sagittal, 
(B) T2-weighted sagittal and (C) T2-weighted coronal images
A B C
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